Upregulation of matrix metalloproteinase-2 in the arterial vasculature contributes to stiffening and vasomotor dysfunction in patients with chronic kidney disease.
Cardiovascular disease is the leading cause of mortality in chronic kidney disease patients on maintenance dialysis. Given the importance of matrix metalloproteinase-2 (MMP-2) in matrix integrity, vascular cell function, and structural stability, we hypothesized that MMP-2 was elevated in the macrovasculature in dialyzed chronic kidney disease patients compared with chronic kidney disease patients not on dialysis and kidney donors. Arteries from live kidney donors (A(donor); n=30) and recipients (nondialysis [A(nondialyzed)], n=17; dialysis [A(dialyzed)], n=23 [peritoneal dialysis, n=10; hemodialysis, n=13]) were harvested during the transplantation procedure. Compared with A(donor), MMP-2 upregulation was evident in both recipient groups. Protein expression of latent plus active MMP-2 in A(dialyzed) was 2-fold that in A(nondialyzed). MMP-2 activity increased with length of dialysis (r=0.573, P=0.004). In A(dialyzed), medial elastic fiber fragmentation was pronounced, and the ratio of external elastic lamina to media was negatively correlated with MMP-2 activity (r=-0.638, P=0.001). A(dialyzed) was 25% stiffer than A(nondialyzed); this increased stiffness correlated with MMP-2 activity (r=0.728, P<0.0001) and the severity of medial calcium deposition (r=0.748, P=0.001). The contractile function and endothelium-dependent relaxation were reduced by 35% to 55% in A(dialyzed) and were negatively associated with MMP-2 activity (r=-0.608, P=0.002; r=-0.520, P=0.019, respectively). Preincubation with MMP-2 inhibitor significantly improved contractility and relaxation in A(dialyzed). We describe a strong correlation between MMP-2 activation and elastic fiber disorganization, stiffness, calcification, and vasomotor dysfunction in the arterial vasculature in dialyzed chronic kidney disease patients. These findings may contribute to an improved understanding of mechanisms important in vascular health in chronic kidney disease patients.